Introduction
Gallstone ileus is a rare cause of intestinal obstruction due to a cholecysto-duodenal fistula [1] . It typically affects elderly people leading to high morbidity and mortality rates [2] . The contrast enhanced CT (CECT) is the first choice investigation for positive diagnosis [3] , but it often cannot be performed due to multiple comorbidities, mainly chronic kidney diseases. Point-of-care ultrasound (US) is an accessible and safe alternative for clinicians to evaluate and to monitor these patients [4, 5] . We present a case with gallstone ileus; the utility of US in the management of an elderly critically ill patient with gallstone ileus is highlighted.
Case report
A 86-year-old hypertensive and atherosclerotic woman, with no history of abdominal surgery, was evaluated at the emergency department for nausea, vomiting, abdominal pain and loss of bowel movements lasting for 4-days. She had been previously diagnosed with gallstones but reported no related symptoms.
At admission, she had no fever or jaundice and was hemodynamically stable. The abdomen was painful and mildly distended. She had normal leucocytes, liver and renal function tests but the C-reactive protein (CRP) was high.
CECT of the abdomen was performed for a suspected intestinal obstruction. This was confirmed by dilated jejunal loops. Additionally, the gallbladder had internal gas, calcified content and the wall was thickened. A cholecysto-duodenal fistula was also revealed together with a large hypodense oval image in periumbilical region. These CT findings are suggestive of gallstone ileus (fig 1 a,b) .
Surgical approach was decided but the patient refused the intervention. Within the further 24 hours, the patient's clinical status worsened: fever, intense abdominal pain with rebound tenderness, together with increasing leukocytes, serum urea, creatinine and CRP.
Point-of-care ultrasound in management of gallstone ileus
Abdominal US was performed and demonstrated the Rigler's triad: pneumobilia, intestinal obstruction (fig 1 c), and ectopic gallstone (fig 1 d, e) . The site of intestinal obstruction was spotted; a big hyperechoic mass with posterior shadowing, suggestive for a gallstone, was impacted in a jejunal loop at least 20 cm away from Treitz's angle. Fluid-filled jejunal loop was observed behind the obstruction, together with a little amount of isolated free fluid (fig 1 e) . Further, the US allowed the direct visualization of the cholecysto-duodenal fistula (fig 1 f) .
Afterwards, we obtained the patient's consent for surgery. Therefore, she was referred to department of surgery for emergent intervention. The precise US diagnosis lead to a minimally invasive surgery approach. Laparotomy revealed a large stone, measuring 3 cm in diameter, impacted in the proximal part of the jejunum and a simple enterolithotomy was performed (fig 1 g-i) . Acute inflammatory modifications of the gallbladder were contraindications for cholecystectomy and the fistula itself remained unrepaired. The patient was discharged on the 8th postoperative with an uneventful recovery.
Discussions
Cholecystolithiasis is a common health problem. However, gallstone ileus is a rare (0.3-0.5%) complication [6] . It affects elderly females [7] and the symptoms are often nonspecific [1] . Delayed diagnosis of this condition leads to high mortality in these patients [8] .
Rigler's triad is the specific imaging finding for this disease and can be detected on plain abdominal radiography, abdominal US and CECT [9] . Besides this, identifying the site of intestinal obstruction is important because it guides further therapeutic management: endoscopic versus surgical [10, 11] .
The CECT evaluation is the first choice investigation for bowel obstruction having a high accuracy (95%). It also has high diagnostic sensitivity, specificity and accuracy for gallstone ileus (93%, 100% and 99%, respectively) [9, [12] [13] [14] [15] . However, CT is expensive, involves high doses of radiation and many side effects related to use of iodinated contrast media [16] .
Lameris et al [17] suggested that, although CT is the most sensitive imaging investigation for detecting urgent conditions in patients presenting in emergency department, using US first and CT only in those with inconclusive US. This approach leads to a better diagnosis strategy with a significantly lower number of missed urgent conditions compared with CT only (6% versus 11%).
In our case, both US and CT were able to detect not only the intestinal obstruction, but also the specific location of the ectopic gallstone and direct visualization of the cholecysto-duodenal fistula. However, US was used when CT was contraindicated due to impaired renal function. Moreover, US is safe, accessible, cheap, repeatable, noninvasive, dynamic, in real-time examination. US is highly operator and equipment dependent [18] [19] [20] but newer techniques are now available to improve the accuracy of the diagnosis.
In this case, we demonstrated that the abdominal US could play an important role in the management of gallstone ileus. With the background of worsened symptoms, point-of-care US evaluation will guided to a better therapeutic decision-making in a critically ill patient with renal failure. The accurate ultrasound diagnosis of the location of intestinal obstruction lead to minimally invasive surgical management. Thereupon, the surgical risks were minimized and the hospitalization period was shortened.
In conclusion, although CECT is considered a gold standard diagnosis tool for gallstone ileus, this case report outlines the advances of US evaluation in critically ill patients with kidney failure.
